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IntroductIon
It is common knowledge that a set of morphological traits may be identified, which makes the subject susceptible to the obstructive sleep apnoea (OSA) syndrome. In particular the obstruction of the lumen within the middle section of the oropharyngeal isthmus caused by a massive hypertrophy of the palatopharyngeal arch, palatine tonsils, uvula, and the tongue as well as the hyoid bone position and the length of the body of the mandible were demonstrated to be significantly associated with the occurrence and severity of the OSA syndrome [1, 10, 13, 14, 18] .
However, not all the investigators agree on the actual meaning of some morphological traits in manifestation of OSA. The relation of apnoea-hypopnoea index (AHI) with a longer soft palate, retrognathia or overbite is being challenged [13] . Similarly, the considerable role of excessive volume of the tongue in the OSA syndrome aetiopathogenesis addressed by some investigators [13, 14] is being belittled by others [11, 15, 16] . The analyses conducted in large groups of OSA patients demonstrated that the significant yet still very low (0.13-0.264) correlation between the Mallampati score (class 1-4) and AHI did not justify prediction of occurrence or severity of OSA based on this single tool of morphological evaluation [7, 9] . Moreover, according to some investigators, cephalometric assessment of OSA patients did not show any statistically significant relation between exacerbation of OSA and the length of the soft palate [1] .
It is difficult to isolate the evaluation according to the morphological scale from assessment of the body adiposity status; therefore, the rule requires that results of morphological and morphometric evaluation should be analysed jointly with body mass index (BMI) and neck circumference [2, 3, 5, 8] .
The literature review implied that there was a range of contradictory opinions referring to the significance of some features of head and neck morphology making a patient more prone to OSA. Further research on this issue, that would provide a bigger amount of data, could possibly shed some light on the problem.
The objective of the study was to evaluate the relation between selected features of facial morphology and occurrence and severity of the clinical course of OSA.
MaterIals and Methods
The analysis involved 138 patients (121 males and 17 females) with diagnosed OSA hospitalised in the Department and Clinic of Otolaryngology, Warsaw Medical University. In each patient morphological evaluation was performed according to analogue visual scales. Nasal septum morphology was assessed according to the commonly used 4-grade scale. The morphology of the soft palate and the tongue was evaluated based on the 4-grade modified Mallampati classification. The width of the oropharyngeal isthmus associated with occurrence and the grade of palatine tonsils hypertrophy was evaluated according to the Pirquet scale. The facial profile was assessed with the 3-grade scale: prognathic, orthognathic, retrognathic (Fig. 1) .
The shape of the oropharyngeal isthmus and the depth of the nasopharynx were evaluated based on our own, 3-grade scales. In case of evaluation of the oropharyngeal isthmus morphology grade 1 signified subjects who showed apron-shaped, palatopharyngeal arch, i.e. protruding medially from the palatolingual arch, and the palate was thick and showing hypertrophy. Grade 2 was assigned to subjects whose both arches overlapped within the optical axis and the palate was of moderate thickness. Grade 3 was for cases where the palatopharyngeal and palatolingual arches were not morphologically separated and the palate was thin and flabby.
The scale used to evaluate the depth of the nasopharynx consisted in allocating grade 1 to cases of shallow nasopharynx, grade 2 to moderately deep nasopharynx, and grade 3 to deep nasopharynx. The nasopharynx was considered shallow when at rest the soft palate touched the posterior wall of the pharynx (distance 0). The moderately deep nasopharynx was defined as the distance of the soft palate > 0 > from the distance between the palatolingual arch and the palatopharyngeal arch or the total thickness of both arches in case when they were not morphologically separated. The nasopharynx was described as deep in subjects where the distance between the palate and the posterior wall of the pharynx exceeded the distance between the palatolingual arch and palatopharyngeal arch or the total thickness of both arches if they were not morphologically separated.
The height and body mass were determined with the use of TANITA Corp. Analyser (BC 418 MA). The BMI was calculated as the quotient of the body mass by the squared height expressed in meters. The neck, waist, and hip circumference were measured with To increase the power of statistics the subgroups separated according to the Pirquet scale and Friedman scale were then consolidated and results of the statistics are presented in Table 2 . Mean values of selected metric parameters in individual subgroups distinguished by the obtained score in the morphological classification with results of statistical testing are presented in Table 3 . Table 4 presents values of Spearman's rank correlation coefficients between the individual investigated parameters for the whole material. Correlations in subgroups distinguished by gender are not presented because of great predominance of male individuals.
In the stepwise regression model only the neck circumference was significantly connected with AHI. According to most clinical observations, the neck circumference and BMI are the best OSA predictors as it was proved in this study [2, 4, 6, 8, 9, 12, 14, 17] . In the study by Davies et al. [2] the neck circumference and BMI, also correlated significantly with desaturations; however, the correlation coefficients were stronger (r = 0.63 and r = 0.54, respectively) when compared to our study.
Demonstration of a significant difference between
subgroups distinguished by oropharyngeal isthmus morphology in terms of AHI complied with observations of Schellenberg et al. [13] , according to which decreasing the distance between lateral pharyngeal AHI -apnoea-hypopnoea index; BMI -body mass index; waist to hip ratio; statistically significant correlations are highlighted in bold walls caused by excessive growth of palatal arches was of the strongest predictive value for OSA, as proved by the odds ratio. The correlations between selected morphological traits and AHI calculated in this study implied that the higher Friedman score, the more severe OSA. In case of soft palate evaluation scale it was the opposite -the higher the score, the lower AHI was noted, in the female group in particular. However, the result in this subgroup should be approached cautiously due to a small number of subjects in the group. Nevertheless, it may be concluded that the more delicate and thin structures of palatal arches and the soft palate, the lower OSA risk and the milder course of the condition. This observation additionally emphasized the role of the palate in the Friedman classification. The statistically important correlations observed among some studied morphometric features and polysomnographic parameters presented low values of correlation coefficients (between 0.14 and 0.25), however comparable to the data presented by authors mentioned above. The width of the oropharyngeal isthmus, tonsils' size, and Friedman score demonstrated significant correlation to AHI also according to other authors [17] . The score in the palatal tonsils size evaluation significantly distinguished patients in terms of the arousal index and SO 2 nadir, whereas the Friedman score -in terms of AHI and SO 2 nadir. . Based on the outcome of the study by Schellenberg et al. [13] soft palate lengthening, which is one of the elements of the Friedman classification, as an isolated feature may have no relation with OSA. Therefore, it seems that there is a point in using the Friedman scale only as a whole and there is no point in conducting separate analyses of the tongue or palate size. This study demonstrated that the subgroup with the higher Friedman score (3 or 4) is characterised by significantly larger neck, waist, and hip circumference, higher BMI and waist to hip ratio. This confirmed previous observations of other authors, according to whom the correlation between the Mallampati score and BMI (r = 0.208) is low but still significant [9] . 
